Role of endotoxin and TNF-alpha in the pathogenesis of experimentally induced coliform mastitis in periparturient cows.
Twelve cows were experimentally infected in two quarters with 1 x 10(4) cfu Escherichia coli per quarter and six cows were infused with 500 microg endotoxin into two quarters. Six cows infected intramammarily with Esch. coli were treated intravenously with a bactericidal antibiotic 10 h after infection and subcutaneously 20 h later. Blood and milk samples were collected from all cows at regular time intervals. Milk production decreased more rapidly, but was less pronounced, after endotoxin infusion than (during Esch. coli mastitis. The milk production losses in the noninflamed quarters were negligible in endotoxin mastitis, but were substantial during Esch. coli mastitis, probably due to more pronounced systemic effects. Reticulorumen motility was inhibited only during Esch. coli mastitis. Changes in plasma haptoglobin were more pronounced during Esch. coli mastitis, although they occurred sooner during endotoxin mastitis. No changes in plasma activities of enzymes such as lactate dehydrogenase, glutamic-oxaloacetic transaminase and gamma-glutamyl transpeptidase were observed. Concentrations of tumour necrosis factor-alpha increased in both types of mastitis. Absorption of these cytokines into the circulation was highest during Esch. coli mastitis, especially in the untreated control group. We found only minor differences between the treated and untreated Esch. coli groups, but there were larger differences between the Esch. coli groups and the endotoxin group. These differences were probably due to differences in kinetics, composition and amounts of different cytokines released in the mammary gland and subsequently absorption into the circulation. Endotoxin is probably not directly responsible for the systemic changes during coliform mastitis.